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1
APPARATUS AND METHOD BY MEANS OF
WHICH AN ITEM OF FOOTWEAR IS
ADAPTED

BACKGROUND OF THE INVENTION
Field of the Invention

The invention refers to an apparatus for adapting a prefab-
ricated item of footwear consisting, at least in part, of hard
thermoplastic material to a user’s foot and/or leg, and to a
method for producing an item of footwear adapted to a user’s
foot and/or leg consisting of hard thermoplastic material to be
used in sports, wherein at least part of a prefabricated item of
footwear is heated and adapted by deforming said heated area
by applying pressure from outside, and wherein said item of
footwear is subsequently cooled.

A variety of methods for adapting a prefabricated item of
footwear to a user’s foot are known in the art. WO 2009/
046477 A2 teaches to first heat the item of footwear, then put
a sheet over the item of footwear after the user has put it on,
and adapting the preheated shell to the foot by applying
negative pressure. Basically, this method works without prob-
lems. However, disadvantageously, it has turned out that users
are uncomfortable with applying negative pressure.

U.S. Pat. No. 3,613,271 discloses a method to fit a prefab-
ricated item of footwear by applying manual pressure in the
ankle region to fit the item of footwear to the user’s foot. As
an alternative to manual fitting pressure, a pressure sleeve
may be provided in the ankle region, but said pressure sleeve
is not described in greater detail. Such method requires the
fitting operator to be highly skillful and knowledgeable in the
field.

BRIEF SUMMARY OF THE INVENTION

Therefore, the aim of the present invention is to provide an
apparatus and a method allowing even unskilled persons to
simply and reliably adapt a prefabricated item of footwear to
a user’s foot and/or leg.

In the apparatus according to the present invention men-
tioned above, this aim is achieved by providing a pressure
exerting element essentially enveloping the item of footwear
and having an accommodating space intended for accommo-
dating said item of footwear, said accommodating space
being at least partly delimited by deformable material form-
ing an inner layer of said pressure exerting element, which
contains a cavity and has an inlet opening for introducing a
pressure application fluid.

Using the apparatus according to the present invention, the
item of footwear just needs to be put on and inserted into the
accommodating space of the adapting apparatus. Subse-
quently, pressure application fluid, preferably air, is intro-
duced into the cavity, which is made of deformable material
on the inner side, i.e. on the side facing the item of footwear,
and thus pressure is applied to the item of footwear from
outside such that the areas where the foot is smaller than the
prefabricated item of footwear are adapted to the foot by the
pressure applied by means of the pressure exerting element. If
the item of footwear has been heated above the softening
temperature of the plastic material prior to insertion into the
apparatus, the areas of the item of footwear having a smaller
volume than the user’s foot are forced apart as soon as the foot
is inserted into the item of footwear, with the foot itself acting
as a kind of pressing ram. If the pressure exerting element
keeps up the pressure until the material has cooled down
below its softening temperature, the item of footwear will
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retain the shape produced by the apparatus even after the
pressure has ceased. Thus, it is not necessary to manually
adapt the heated plastic material. An operator of the apparatus
just needs to position the item of footwear in the accommo-
dating space of the apparatus and introduce pressure applica-
tion fluid. This means that adapting the item of footwear to a
user’s foot is simple and may also be accomplished by
unskilled persons.

In order to reliably limit the pressure at which the pressure
application fluid is introduced into the cavity, the inlet open-
ing is advantageously equipped with an inlet valve, preferably
in the form of a controllable pressure control valve.

If an outlet opening is provided, which is equipped with an
outlet valve preferably in the form of a controllable pressure
control valve, the pressure application fluid may be intro-
duced and drained off (via the outlet opening) at the same
time, resulting in the pressure exerting element providing a
permanent flow of air. This means that cool fluid is constantly
supplied while pressure is applied, thus accelerating the cool-
ing process of the previously heated item of footwear. In order
to ensure high pressure between the inlet and the outlet open-
ings, the outlet pressure may be limited to e.g. about 0.6 bar,
while the inlet pressure may be set at about 0.8 bar.

In order to form the cavity provided for receiving the appli-
cation fluid, the pressure exerting element advantageously
has an outer layer tightly bonded to the inner layer to form
said cavity. In practice, it has proven cost effective and easy to
produce a bag-shaped pressure exerting element essentially
enveloping the item of footwear—except the opening for
inserting the foot—comprised of at least two layers bonded to
each other, i.e. an inner and an outer layer. Of course, the
pressure exerting element may also be made of one single
piece of adequately shaped deformable material, i.e. a single
piece of material with the edges connected to each other.
However, advantageously two layers are provided, with each
individual layer serving its respective purpose. Namely, the
inner layer appropriately consists of coated woven fabric,
because it easily and cheaply provides a deformable material
impermeable to the pressure application fluid, and it is there-
fore suitable for application to the outer surface of the item of
footwear where pressure is applied. As the outer layer is not
used for applying pressure to the item of footwear, it is suf-
ficient for the outer layer to consist of a plastic sheet, particu-
larly thermoplastic polyurethane, polyvinyl chloride or the
like.

In order to avoid the entire surface of the item of footwear
enveloped by the pressure exerting element from being pres-
surized when introducing the pressure application fluid, it
may be advantageous to have areas of said inner and outer
layers bonded face-to-face. Pressure application fluid cannot
enter the area where the inner and the outer layers are bonded
face-to-face, and thus pressure will not be applied to these
areas of the item of footwear. Of course, areas the pressure
application fluid will not reach may also be provided in other
ways, e.g. by cutting out the pressure exerting element or by
providing only a single layer in these areas.

It is particularly appropriate for the inner and the outer
layers to be bonded face-to-face in a sole area intended for
abutment in the area of a sole of an item of footwear. Pres-
surizing the sole area would disadvantageously result in
undesirable changes in the prefabricated shape of the sole,
thus jeopardizing the safe reception ofthe sole in a ski binding
when forming the item of footwear as a skiing boot.

For easier accommodation of the item of footwear in the
apparatus, the circumference of an entry opening connected
to the accommodating space is advantageously enlargeable
by opening at least one closing element.
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In this context, advantageously a connecting area of said
pressure exerting element, which area is closeable by the
closing element, extends essentially from the entry opening to
about the sole area. Such connecting area, which preferably
extends from the user’s calf'to the heel region, allows the item
of footwear to be introduced into the pressure exerting ele-
ment essentially enveloping the item of footwear in its closed
condition with particular ease. Thus, both easy entry and exit
are provided, and the surface of the item of footwear may be
pressurized broadly.

In order to limit the extension of the pressure exerting
element on the outer side, i.e. on the side averted from the
item of footwear, and in order to avoid sharp objects damag-
ing the apparatus during practical use, the pressure exerting
element is advantageously enveloped by an essentially pres-
sure resistant sleeve. This outer, pressure resistant sleeve may
e.g. be comprised of stable textile fabric.

The method as described above is characterized in that the
heated item of footwear is inserted into a sleeve-like pressure
exerting element essentially enveloping said item of foot-
wear, said pressure exerting element being at least partly
comprised of deformable material delimiting a cavity, and in
that pressure application fluid is introduced into said cavity
such that at least part of said item of footwear is adapted to the
user’s foot and/or leg.

As already explained with respect to the apparatus accord-
ing to the present invention, the desired adaptation of the item
of footwear consisting of hard, thermoplastic material to the
user’s foot may easily be achieved by providing a pressure
exerting element essentially enclosing or enveloping the item
of footwear such that contact pressure on the surface of the
item of footwear may be exerted at least on the side facing the
item of footwear by introducing a pressure application fluid.

In order to achieve a reliable, permanent adaptation of the
prefabricated item of footwear using the pressure exerted by
the foot from inside and by the pressure exerting element
from outside, at least part of the item of footwear is advanta-
geously heated, particularly in an oven, above the softening
temperature of the material of the item of footwear before the
user’s foot is inserted into said item of footwear.

It the pressure application fluid is introduced into the pres-
sure exerting element at an inlet pressure that is higher than
the outlet pressure of the pressure application fluid drained off
at the same time, a permanent flow of pressure application
fluid may be achieved while pressure is applied, as explained
above with respect to the apparatus according to the present
invention, so that cool fluid keeps flowing, thus advanta-
geously accelerating the cooling process of the previously
heated item of footwear.

Moreover, in order to efficiently cool the previously heated
item of footwear and thus quickly adapt it to the user’s foot, a
cooled collar is desirably put over said item of footwear,
which collar covers at least part of said item of footwear,
before said item of footwear is inserted into the pressure
exerting element. The cooled collar may contain a cooling gel
filled into a cavity formed by an advantageously deformable
sheet. Optionally, said sheet may additionally have a cover
made of deformable textile fabric. Such collar or gaiter is
cooled priorto useina cooling device, i.e. a freezer or the like,
and may thus significantly accelerate the cooling process of
the item of footwear.

With respect to efficiency of the process, the collar is
advantageously put over the item of footwear immediately
after the user has put on said item of footwear. Thus, after the
cooled collar has been applied to the item of footwear, high
pressure may subsequently be applied by the pressure exert-
ing element, resulting in the inner layer of the pressure exert-
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ing element coming close and adapting to the outer surface of
the collar. Subsequently, according to the principle of hydro-
static pressure, the cooled collar or the cooling gel introduced
into the gaiter transfer the pressure from the pressure exerting
element to the surface of the item of footwear. Contact
between the collar and the heated surface of the item of
footwear allows good conduction of heat, and as a conse-
quence, the item of footwear will cool quickly, its shape being
adapted to the user’s foot.

In order to make the process cost effective and simple,
advantageously air is introduced into said pressure exerting
element as the pressure application fluid.

Hereinafter, the present invention will be described in
greater detail with reference to the preferred embodiments
depicted in the drawings, without the invention being
restricted thereto.

In particular, in the drawings

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 is arepresentation of an item of footwear consisting
of hard, thermoplastic material;

FIG. 2 is a representation of an inner shoe or boot consist-
ing of textile fabric to be received in the item of footwear of
FIG. 1,

FIG. 3 is a sectional view of an item of footwear with a
user’s foot and/or leg inserted therein;

FIG. 4 is a schematic representation of the heating process
of an item of footwear;

FIG. 5 is a representation of an item of footwear inserted in
an apparatus according to the present invention;

FIG. 6 is a representation according to the arrangement of
FIG. 5, but of the heel and calf side of the item of footwear;

FIG. 7 is aperspective view of a pressure exerting element;

FIG. 8 is a sectional view according to line VIII-VIII in
FIG. 7,

FIG. 9 is another representation of the apparatus showing a
closing device extending from the entry opening to the sole
area;

FIG. 10 is a representation corresponding to FIG. 9
wherein the closing device is open for the user’s foot with the
item of footwear to be inserted;

FIG. 11 is a perspective view of the apparatus, showing a
sleeve enveloping the pressure exerting element;

FIG. 12 is a perspective view of an item of footwear to be
adapted;

FIG. 13 is a perspective view according to FIG. 12 with a
cooling collar put over the item of footwear;

FIG. 14 is a representation similar to FIG. 10 with a cooling
collar put over the item of footwear to be adapted;

DESCRIPTION OF THE INVENTION

FIG. 1 shows a skiing boot 1 having a lower shell 2 cover-
ing the foot up to just above the ankle region, with a collar 3
hinged thereto via a connecting element, e.g. an articulated
joint 3'. In addition, skiing boot 1 has the usual closing means
4,1i.e. buckles, and a sole 5, which is usually integrally formed
with said shell 2, said sole having a front connecting area 5'
extending over lower shell 2 and a back connecting area 5"
extending over lower shell 2 on the heel end to be received in
a ski binding.

FIG. 2 shows an inner shoe or boot 6 having a tongue 6' that
may be folded forward for easier entry; this forward folded
position is represented by a dashed line in FIG. 2.



US 9,066,561 B2

5

The sectional view in FIG. 3 shows that inner boot 6 is
inserted into boot 1, and then the user’s foot 7 and the lower
region of the user’s leg 7' are inserted into boot 1. Lower shell
2 and collar 3 are usually made of thermoplastic material; the
prefabricated shape shown in FIG. 3 is prepared by injection
molding. The inner boot 6, on the other hand, is usually made
of'textile material or leather and includes cushions intended to
increase the user’s comfort and to achieve a certain degree of
adaptation of the hard boot 1, i.e. the outer shell, to the foot 7
and/or leg 7'.

As schematically represented in FIG. 4, boot 1 with or
without inner boot 6 is subjected to heat e.g. in an oven or the
like in order to heat the thermoplastic material, of which boot
1 is comprised, above the so-called softening temperature of
the material. Depending on the material used, boot 1 is usu-
ally heated to a temperature between 70° C. and 140° C.

Subsequently, the user inserts foot 7 and/or leg 7' into boot
1, preferably using inner boot 6, and closes boot 1 by means
of buckles 4. Then the user puts heated boot 1 into pressure
exerting element 8 represented in FIG. 5; this pressure exert-
ing element is essentially formed as a bag or envelope and
envelops the entire boot 1 except entry opening 12'.

Pressure exerting element 8 has an opening 9 housing a
valve 9'. As schematically represented in FIG. 6, pressurized
air may be introduced via valve 9' in the direction of arrow P
into a cavity 8" provided in pressure exerting element 8, such
that high pressure builds up between inner layer 8' and outer
layer 8" (having opening 9) of pressure exerting element 8.
Due to this high pressure, boot 1, i.e. both lower shell 2 and
collar 3, are pressed against the user’s foot 7 and/or leg 7'. The
areas where the user’s foot 7 and/or leg 7' are larger have
already been pressed outward before, because foot 7 and/or
leg 7' act like a pressing ram when entering heated boot 1. The
areas where the user’s foot 7 and/or leg 7' are smaller than the
prefabricated boot are then compressed by the high pressure
caused by the introduced pressurized air, by abutment of the
inner layer 8" and are thereby adapted to the shape of foot 7
and/or leg 7'. In order to maintain the shape of prefabricated
boot 1 adapted to the user’s foot 7 and/or leg 7', the boot is
subsequently cooled down below the softening temperature
in this adapted shape, preferably at least 10° C. below the
softening temperature of the thermoplastic material of boot 1.

In order to accelerate the cooling process and to allow
control of high pressure in cavity 8' at a given level, pressure
exerting element 8 may have an outlet opening 10 having an
outlet valve 10' in addition to inlet opening 9. Advanta-
geously, both valves 9' and 10" are controllable such that e.g.
inlet valve 9' may be set at a high pressure of about 0.8 barand
outlet valve 10" may be set at about 0.6 bar. As a consequence,
a permanent flow of air is provided in pressure exerting ele-
ment 8, constantly providing cool air while pressure is
applied and thus accelerating the cooling process of previ-
ously heated boot 1.

As shown in perspective in FIG. 7, pressure exerting ele-
ment 8 is not necessarily continuously made up of two layers,
where the pressure medium, i.e. preferably air, may be intro-
duced in between for applying pressure; for example, an area
11 may be provided in the upper forefoot region up to the
instep bend where inner and outer layers 8', 8" are bonded
face-to-face. As a consequence, advantageously, pressure
will not be applied to boot 1 in this area 11, thus making sure
that even users having a high instep will not suffer any pres-
sure sores in this area.

The sectional view of FIG. 8 particularly shows cavity 8"
formed between the outer and the inner layers, where pres-
surized air is introduced via inlet valve 9' and pressurized air
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may be drained off via outlet valve 10" if desired. In addition,
the sectional view of FIG. 8 shows a closing element 12 in the
form of a zipper.

According to a variant embodiment (not shown), part of
(e.g. up to two thirds of its volume; definitely up to below inlet
valve 9' and/or outlet valve 10') cavity 8" of pressure exerting
element 8 may be filled with preferably cold water. By intro-
ducing pressurized air, pressure exerting element 8 may be
formed like a pressure vessel of a household water supply
device. In this case, the air cushion above the water exerts
pressure on the water, which, in turn, presses inner layer 8"
against the boot surface. The use of cold water allows heated
boot 1 to cool down quickly.

As can be seen particularly in FIGS. 9 and 10, the circum-
ference of entry opening 12', which is connected to an accom-
modating space 13 of pressure exerting element 8 provided to
accommodate boot 1, may be enlarged by providing closing
element 12. This may considerably ease insertion of boot 1
into accommodating space 13 of pressure exerting element 8,
as particularly shown in FIG. 10. Closing element 12, i.e. a
zipper or a line of buttons, a line of snap fasteners, a Velcro, a
laced fastening or the like, advantageously extends from entry
opening 12' to a lower area 14 of pressure exerting element 8
where usually sole 5 of boot 1 is located in the operating
position of the apparatus, as shown in FIG. 10. In this sole
area 14 of pressure exerting element 8, just like in area 11, the
outer and the inner layers 8" are advantageously bonded
face-to-face to avoid pressurized air from entering this area
and to thus ensure that this area will not be deformed but
rather retain its prefabricated shape. This will make sure that
connecting areas 5', 5" of'sole 5 will be reliably received in a
ski binding.

In addition, FIG. 11 shows that pressure exerting element 8
may be received in a sleeve 15 enveloping pressure exerting
element 8. Sleeve 15 may be comprised of stable textile fabric
to support pressure element 8 after introduction of pressur-
ized air along outer layer 8'. If such an outer sleeve 15 is
provided, outer layer 8' may be made easily and cheaply of a
thin, elastic sheet, e.g. thermoplastic polyurethane, polyvinyl
chloride or the like. In this case, outer sleeve 15 will provide
outside stability and protect the boot from damage by sharp
objects or the like. Outer sleeve 15 has closing means 7
corresponding to closing means 12 and being arranged essen-
tially adjacent in the closed area to allow easy entry into
sleeve 15. Considering reliable and appropriate application of
pressure to lower shell 2, collar 3 and buckles 4, inner layer 8"
is comprised of airtight coated woven fabric.

FIGS. 12 to 13 show another advantageous embodiment;
FIG. 12 shows a boot 1 preheated above the softening tem-
perature, similar to the embodiment in FIGS. 1 to 11. In this
case, however, a collar or gaiter 16 is put over boot 1 imme-
diately after the user has entered boot 1. This gaiter 16 con-
tains a cooling agent, e.g. a cooling gel, filled into a cavity
formed by deformable sheets. Gaiter 16 may optionally have
a cover made of textile fabric. Prior to putting it over boot 1,
gaiter 16 is cooled deeply in a cooling device, e.g. a freezer,
and subsequently put on boot 1 to considerably accelerate the
cooling process.

As shown in FIG. 14, the user, wearing preheated boot 1,
then steps into accommodating space 13 of pressure exerting
element 8, using cooling gaiter 16. Subsequently, pressure
exerting element 8 is closed by closing means 12, and high
pressure is applied by introducing pressurized air as
described above, resulting in inner layer 8" of pressure exert-
ing element 8 coming to fit closely and adapt to the outer
surface of cooling gaiter 16. The cooling gel contained in
gaiter 16 then basically transfers the hydrostatic pressure
from pressure exerting element 8 to the surface of boot 1.
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Contact between cooling gaiter 16 and the heated boot surface
results in very good heat conduction and allows boot 1 to cool
quickly in the shape adapted to the user’s foot 7 and/or leg 7'.

The invention claimed is:

1. An apparatus of adapting a prefabricated item of foot-
wear to a user’s foot or leg, the item of footwear consisting, at
least in part, of hard thermoplastic material, the apparatus
comprising:

a pressure exerting element substantially enveloping said
item of footwear in operation of the apparatus, said
pressure exerting element having an accommodating
space for accommodating the item of footwear;

a deformable material at least partly delimiting said
accommodating space and forming an inner layer of said
pressure exerting element;

an outer layer tightly bonded to said inner layer of said
pressure exerting element and forming a cavity therebe-
tween;

an inlet opening in communicating relationship with said
cavity for introducing a pressure application fluid into
said cavity of said pressure exerting element;

said pressure exerting element being formed with at least
one area into which the pressure application fluid will
not enter.

2. The apparatus according to claim 1, wherein said inner
layer and said outer layer are bonded face-to-face in said at
least one area into which the pressure application fluid will
not enter.

3. The apparatus according to claim 1, wherein said pres-
sure exerting element is formed with a cut-out in said at least
one area into which the pressure application fluid will not
enter.

4. The apparatus according to claim 1, wherein said pres-
sure exerting element is formed as a single layer in said at
least one area into which the pressure application fluid will
not enter.

5. The apparatus according to claim 1, wherein said at least
one area into which the pressure application fluid will not
enter is located in a sole area provided for abutment at a sole
of the item of footwear.

6. The apparatus according to claim 1, wherein said cavity
is formed with an outlet opening provided with an outlet
valve.

7. The apparatus according to claim 6, wherein said outlet
valve is a controllable pressure control valve.

8. The apparatus according to claim 1, wherein said inner
layer consists of coated woven fabric.

9. The apparatus according to claim 1, wherein said outer
layer consists of a plastic sheet.

10. The apparatus according to claim 9, wherein said plas-
tic sheet of said outer layer is formed of a plastic material
selected from the group consisting of thermoplastic polyure-
thane and polyvinyl chloride.
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11. The apparatus according to claim 1, wherein said
accommodating space is accessible through an entry opening
and said entry opening has a circumference that is enlargeable
by opening at least one closure element.
12. The apparatus according to claim 11, wherein said at
least one closure element is disposed to close a connecting
area of said pressure exerting element extending substantially
from said entry opening downward substantially to a sole area
for placement of a sole of the item of footwear.
13. A method of producing an item of footwear adapted to
a user’s foot and/or leg, the method which comprises:
providing a prefabricated item of footwear consisting of
hard thermoplastic material to be used in sports;

providing a pressure exerting element being at least partly
comprised of deformable material delimiting a cavity
formed between an inner layer that is tightly bonded to
an outer layer of the pressure exerting element and
formed to substantially envelope the item of footwear
when the item of footwear is inserted into the pressure
exerting element;
heating at least a portion of the prefabricated item of foot-
wear and inserting the at least partially heated item of
footwear into the pressure exerting element;

introducing pressure application fluid into the cavity for
applying pressure from outside to thereby deform the
heated area and adapt the item of footwear to the user’s
foot and/or leg, wherein at least one area of the pressure
exerting element is formed such that pressure applica-
tion fluid will not enter when the fluid is introduced into
the cavity; and

subsequently cooling the item of footwear.

14. The method according to claim 13, wherein the heating
step comprises heating at least part of the item of footwear
above a softening temperature of a material of the item of
footwear and subsequently inserting the user’s foot into the
item of footwear prior to the step of introducing the pressure
application fluid into the cavity.

15. The method according to claim 14, wherein the heating
step comprises heating at least part of the item of footwear in
an oven.

16. The method according to claim 13, wherein the intro-
ducing step comprises introducing the pressure application
fluid into the pressure exerting element at an inlet pressure
that is higher than an outlet pressure at which the pressure
application fluid is drained off at the same time.

17. The method according to claim 13, which comprises
placing a cooled collar over the item of footwear, the collar
covering at least part of the item of footwear, prior to inserting
the item of footwear into the pressure exerting element.

18. The method according to claim 17, wherein the step of
placing the collar over the item of footwear is carried out
immediately after the user’s foot has been inserted into the
item of footwear.



